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ABSTRACT

The study of supplemented chitosan in feed of striped catfish is aimed to
evaluate the effect of chitosan on some non-specific immune parameters of this
catfish. The experiment was randomly designed with three replication of four
treatments (0, 1, 5 and 10 g/kg of feed), triplication for each treatment. Blood
samples were collected in week 2 and 4 after chitosan administration. Then,
fish were challenged with Edwardsiella ictaluri. The effect of chitosan on
immune response was evaluated through: (i) hematological parameters
including total red blood cells, total white blood cells, monocyte, neutrophil,
lymphocyte and thrombocyte and lysozyme activity in fish serum, (ii) mortality
rate of fish after infection with the E. ictaluri bacterium. The results showed
that hematological parameters, lysozyme and complement activity of
supplemented chitosan treatments were significantly higher than control in
both sampling times. After challenge with E. ictaluri, the mortality of fish in
supplemented chitosan treatments was lower than the control treatment
(60%). Treatment supplemented 1 g chitosan/kg feed displayed the lowest
mortality (40%). The results revealed that suplemented chitosan at level 1 g/kg
feed can stimulate the immune response of striped catfish and increase the
bacterial resistance of fish.

TOM TAT

Nghién citu b6 sung chitosan vao thirc dn cd tra nham danh gid kha nang danh
hudng cua chitosan lén mét 56 chi tiéu mién dich khong ddc hiéu cua ca tra.
Thi nghiém dwge bé tri ngau nhién véi 4 nghiém thirc (0, 1, 5, 10 g/kg thirc
an), ba lan Iap lai. Tién hanh thu mdu sau 2 va 4 tudn cho cd dn thirc dn c6 bé
sung chitosan. Sau do, tién hanh cam nhiém cd thi nghiém véi vi khudn
Edwardsiella ictaluri. Hiéu qua cia chitosan tac dong lén dap vmg mién dich
cua ca dwgc danh gid thong qua: (i) cdac chi tiéu huyét hoc va mién dich bao
gom mdt d¢ té bao hong cau, tong bach cau, té bao bach cau don nhén, bach
cau trung tinh, lympho va tiéu cau; hoat tinh ciia lysozyme trong huyét thanh
cd; (i) 1 1¢ chét cia cd sau khi cam nhiém véi vi khudn E. ictaluri. Két qua
nghién ciru cho thdy chi tiéu huyét hoc hoat tinh lysozyme ciia cd ¢ cdc nghiém
thite dwoe b6 sung chitosan ting cao hon ¢é y nghia thong ké so voi nghiém
thire d6i chitng & cdc lan thu mau. Sau khi cam nhiém véi E. ictaluri, ti ¢ chét
ciia cd & cac nghiém thire ¢6 bé sung chitosan thdp hon so véi nghiém thirc
doi chimg (60%), nghiém thirc b6 sung 1 g chitosan/kg thirc dn c6 ti Ié chét
thap nhdt (40%). Két qua nghién ciru cho thdy b6 sung chitosan 6 mike 1 g/kg
thirc an lam tang kha ndng dap ieng mién dich cd tra va tang kha nang khang
vi khudn o ca.

Trich dan: Bui Thi Bich Héng va Nguyén Hoang Vii, 2019. Anh huéng ctia thirc dn c6 bd sung chitosan 1én
mot s6 chi tiéu micn dich khong dac hiéu ¢ ca tra (Pangasianodon hypophthalmus). Tap chi Khoa
hoc Truong Pai hoc Can Tho. 55(5B): 33-41.
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1 GIOI THIEU

Trong nhimng nam gan day, nghé nudi ca tra
(Pangasianodon hypophthalmus) da va dang co
nhitng dong gop to 16n vao ty trong xuat khiu cua
nganh thity san Viét Nam néi chung va & Pong bang
song Cuu Long (PBSCL) ndi riéng. Tuy nhién, su
tang nhanh vé dién tich nudi va mic d tham canh
hoa ca tra ngay cang cao 1a nguyén nhén dan dén
nhiéu loai bénh truyen nhiém thuong xuyén xay ra
va gay thiét hai kinh té d4ng ké cho nghé nudi ca tra
cong nghiép ¢ DBSCL (Tt Thanh Dung va ctv,
2010). Nhirng bénh phd bién xay ra trén cé tra nhu:
xudt huyét, pht mét, tring gan, tring mang,... Pic
biét, bénh gan thdn mu do vi khuin Edwardsiella
ictaluri 13 tac nhan chinh gdy bénh trén ca tra (P.
hypophthalmus) da 1am tang ti 1& chét cua c4, chi phi
diéu tri va gay thiét hai 16n cho ngudi nudi
(Ferguson et al., 2001). Viéc st dung thudc khang
sinh dé kiém soat mam bénh, nhét 1a dbi voi cac mo
hinh nuéi tham canh mat d6 cao 1a rat ph bién. Tuy
nhién, sir dung qua nhiéu loai thuéc khang sinh
trong phong va tri bénh trén thity san 1am xuat hién
hién tuong khang thudc khang sinh & cac loai vi
khuan trong thuc té 1a khong thé tranh khoi
(Cabello, 2006; Tt Thanh Dung va ctv, 2010). Hién
nay, nhdm han ché viéc str dung thube khang sinh
va dam bao an toan thyuc phém, rat nhiéu nha khoa
hoc da quan tam va tim ra cac giai phap tich cuc
nham ting cudng sirc dé khang ciia vat nudi. Su
dung chit kich thich mién dich 1a mét trong nhiing
giai phap dugc nhiéu nguoi huéng dén boi nhicu lgi
ich mang lai cua giai phap nay. Chitosan 1a mot chat
¢6 hoat tinh khang ky sinh tring, khang khuén, c6
kha ning kich thich mién dich va ty phan hay sinh
hoc cao, khong gay di ing, khong gay doc hai cho
ngudi va vat nudi va thuong duoc st dung nhu
nguodn duoc liéu quy trong nudi thuy san (Polk et al.,
1994). Ngoai ra, mét so nghién ctru b sung chitosan
vao thirc an lam ting mién dich ciia ca hdi (Meshkini
et al., 2012), ca chép (Aathi et al., 2013), dong thoi
nghién ctru cia Magsood et al. (2010) con chi ra
viéc bd sung 2% chitosan vao thirc dn c6 thé lam
giam ti 1¢ chét ciia ca chép khi cam nhidm véi vi
khuan Aeromonas hydrophila. Do d6, myc tiéu cia
nghién ctru nay nhidm déanh gia tic dong chitosan 1én
dap trng mieén dich & cé tra cling nhu kha nang phong
vé clia ca tra dbi voi tic nhan vi khudn gay bénh gan
than ma.

2 PHUONG PHAP NGHIEN CUU

2.1 BH tri thi nghiém b sung chitosan

Cé tra_gibng khoe c6 kich ¢ 10 - 15 g/ca dugc
chuyén vé phong thuc nghi¢m Bo mén‘ Bénh hoc
Thi}y san, Khoa Thﬁy‘sén,q Pai hoc Can Tho ya‘l
thuan dudng trong 2 tuan dé ca thich nghi véi diéu
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kién thi nghiém. Trudc khi bd tri thi nghiém, 5 ca
duoc kiém tra 1dm sang ngau nhién vé hinh dang, ky
sinh tring va vi khuan.

Thi nghiém bd sung chitosan (Sigma) vao thirc
an duoc bd tri hoan toan ngiu nhién lap lai ba lan
v6i bén nghiém thie: NT1 (d6i ching — 0 g
chitosan/kg thirc an), NT2 (1 g chitosan/kg thirc an),
NT3 (5 g chitosan/kg thuc an) va NT4 (10 g
chitosan/kg thirc an), mdi nghiém thirc duoc lap lai
3 1an. Mdi bé (250 L) c6 hé thdng suc khi dugc bd
tri 60 c4. Ca duoc cho in 2 lan/ngay vé6i khau phan
5% trong lugng than trong vong 4 tuan. Tién hanh
thu mau & tudn tht 2 va tun tht 4 sau khi ca duoc
cho n thirc an c6 bd sung chitosan. Mdi 1an thu mau
méu cta 15 ca/nghiém thirc dé phan tich cac chi tiéu
huyét hoc, hoat tinh lysozyme va b thé.

2.2 Thi nghiém cim nhiém véi vi khuin E.
ictaluri

Vi khudn E. ictaluri dugc nudi ting sinh
trong moi truong Nutrient Broth, ly tdm & 4.000
vong/phut trong 15 phit ¢ 4°C. Mat do vi khuan
duoc xac dinh bang mAay so mau quang phd & budce
song 610 nm. Ngudn vi khuan nay duge sir dung dé
cam nhiém cho cé trong thi nghiém tiép theo.

Sau 4 tuan cho an thirc dn c6 bo sung chitosan,
ca duoc tién hanh cam nhim vé&i vi khuan E.
ictaluri. Thi nghiém dugc bd tri hoan toan ngiu
nhién vdi 5 nghiém thac, bao gém 1 nghiém thirc
dbi chimg (tiém 0,1 mL nuéc mudi sinh 1y) va 4
nghiém thirc b sung chitosan 0, 1, 5, 10 g dugc tiém
vi khuan E. ictaluri, mdi nghiém thue 1dp lai 3 lan.
Mai bé bd tri 10 ca. Trong thoi gian cam nhidm, ca
dugc cho an bang thirc dn cong nghiép theo nhu cau.
Thi nghiém cam nhiém duoc thuc hién bang phuong
phap tiém vi khuan véi mat do 10° CFU/mL, liéu
luong 0,1 mL/ca (Hang et al., 2013). Theo doi ca
trong 2 tuan, ghi nhan nhiing biéu hién bénh 1y va s6
luong ca chét. Mau than trudc cua ca 10 do duge thu
va trit trong ethanol dé tai dinh danh vi khuan.

2.3 Cic chi tiéu mién dich

DPinh lwong héng cdu duoc thuc hién theo
phuong phap cua Natt and Herrick (1952), mét do
hdng cau duge x4c dinh bang budng dém Neubauer
va tinh theo cong thuc: HC = C x 10 x 5 x 200
(tb/mm?), (C: Tong s6 hong cau trong 5 ving dém).

Dinh lwong tong bach ciu va tirng logi bach
cdu dugc thuc hién theo phuong phap cua Hrubec et
al. (2000). Trii miu méau bang cach nho mot giot
mau lén lame, sau do dung lamelle cham vao giot
méu va day lamelle nguoc vé phia truée. Miu mau
sau khi kho dugc ¢ dinh trong methanol 1 phut. Bé
mau kho ty nhién va nhuéom Wright & Giemsa.
Tong s6 lugng bach cau duge tinh theo cong thirc:
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TBC (tb/mm’) = (S6 BC trong 1.500 té bao x R)/S6
HC trong 1.‘500 té€ bao, (TBC: mgftt do téng‘bach‘céu,
BC: bach cau, R: mat d6 hong cau, HC: hong cau).

Dinh lugng timg loai bach cau trong tong s6 200
té bao bach cau. Tinh mat do ting loai bach clu theo
cong thirc: Mat do loai bach cau (tb/mm?) = (Sb
lwong mdi loai bach cau x TBC)/200.

Xadc dinh hogt tinh lysozyme dugc phan tich
theo phuong phap cua Ellis et al. (1990). Dung
duong chuan lysozyme véi cac ndng do 0,2,4,8va
16 pg/mL. Cho 10 uL dung dich tir cac ndng do pha
lodng cho vao dia 96 giéng, tiép theo cho 200
uL/giéng dich huyén pht Micrococcus luteus
(Sigma). P6i v6i mau huyét thanh cta c4, cho 10 pL
vao dia 96 giéng, thém 200 pL/giéng vi khuan M.
Iuteus. Hon hop duoc u ¢ nhiét dd 27°C va do ¢ bude
song 495 nm. Hoat tinh lysozyme dugc tinh dya vao
duong chuén lysozyme.

2.4 Quy trinh PCR phat hién vi khuén E.
ictaluri

Vi khuén E. ictaluri dugc phat hién dya theo qui
trinh PCR duoc md ta boi Dang Thi Hoang Oanh va
Nguyén Trac Phuong (2009). Mau hién vach 407 bp
1a mau duong tinh v6i E. ictaluri.

2.5 Phuong phap xir Iy s6 liéu

. S liéu dugc nhgp, tinh trung binh béng phin
meém Excel. Cac so liéu duge xu ly thong ké
ANOVA 1 nhén t6 v6i mirc y nghia 5% bang phan
mém SPSS.

3 KET QUA VA THAO LUAN

3.1 Két qua chi tiéu huyét hoc

Mgt dj héng cdu: Sau 2 tuin bd sung chitosan,
mat d6 hong cau & cac nghiém thirc c6 bd sung
chitosan dao dong tir 1,84 — 2,15 X106 tb{mm3. Chi
NT2 (1 g chitosan/kg) c6 méat ¢ hong cau (2,15 +
0,24 x10° tb/mm?3) ting cao hon so v6éi nghiém thire
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dbi chimg (1,87 + 0,19 x10° tb/mm?), trong khi cac
nghiém thirc NT3 va NT4 déu c6 mat d6 hong cau
thap hon dbi chimg, tuy nhién sy khac biét nay
khong c6 y nghia thong ké (p>0, 05) (Bang 1). Sau 4
tudn bd sung chitosan, mat d6 hong cau (HC) dao
dong trong khoang 2,05 -2,27 x10° tb/mm’ va ting
cao ¢6 ¥ nghia thong ké & tat ca cac nghiém thire
dugc bd sung chitosan so voi nghiém thirc dbi chimg
(1,92 x10° th/mm?) (p<0,05). Trong d6, NT 2 (1 g
chitosan/kg) cho két qua mat ¢ hong cau ting cao
nhit (2,27 x 10° tb/mm?), khac biét c6 y nghia théng
ké so voi cac nghiém thirc con lai. Ngoai ra, mat do
hdng ciu cua cac nghiém thirc bd sung chitosan &
lan thu mau thir 2 (sau 4 tuan) ciing ting cao c¢6 y
nghia théng ké so voi lan thir 1 (sau 2 tuan)
(p<0,05).

Hong cau c6 chtc nang tham gia vao /qua trinh
van chuyén oxy va cac thanh phén trong té bao mau
dén cac co quan va cac té bao, tuy khong tham gia
tryc tiép vao qua trinh ddp (mg micn dich, nhung
cling gop phan gian tiép anh huong dén hé mién dich
cia tom, ca (Chinabut er al., 1991). Két qua thi
nghiém nay cho thay bd sung chltosan vao thirc an
lam gia tang té bao hong cau & ca. Nghién clru trude
day ciing da ghi nhan sy gia ting mat d6 hong cau
va tri s§ hematocrite cua cé troi (Cirrhina mrigala)
khi bd sung 1% chitin va chitosan vao thirc dn (Mari
et al., 2014). Mot nghién ctru khac, bd sung chitosan
dang nano (0, 1, 3 va 5 g/kg) vao thitc an cho ca rd
phi trong 70 ngay, két qua cho thiy mét d hong cau
clia ca duge bd sung nano chitosan tang cao hon so
v6i ¢4 nhom dbi chimg (p<0,05). Ca duoc bd sung
5 g chitosan c6 mat do hong cau ting cao nhét va
khac biét c6 y nghia théng ké so v6i cac nghiém thire
khéc (p<0,05). Ngoai ra, ham lugng hemoglobin cua
c4 & nhom bd sung 3 va 5 g chitosan ting cao va
khac biét thong ké voi ca ddi chimg (p<0,05) (El-
Naby ef al., 2019).

Bang 1: Mat dj tong hong ciu (x10° tb/mm?) va tong bach ciu (x10° tb/mm’) ciia c tra & tuin 2 va tudn

4 sau khi an thire in bo sung chitosan

Hong ciu (x10° th/mm?®)

Tong bach cau (x10° th/mm?®)

Nghi¢m Thire 2 tuan 4 tuin 2 tuin 4 tuin
NT 1 (0 g/kg) 1,87 £0,1942 1,92 +0,06% 306,2 + 39,542 302,2 +10,4¢
NT 2 (1 g/kg) 2,15+0, 2440 2,27 +0, 074 376,6 + 60,74 373,8 £ 10,848
NT 3 (5 g/kg) 1,86 +£0,1140 2,05+0,1282 319,4 +£ 17,342 321,6 = 9,652
NT 4 (10 g/kg) 1,84 £0,214° 2,08 £+ 0,0952 316,2 £ 13,242 326,0 + 6,552

Gidi tri thé hi¢n la s6 trung binh + dg léch chudn. Cac s6 liéu ciing ndm trén mgt cgt (4, B, C, D) va mgt hang (a, b, c, d)
trong cung mot chi tiéu co chir s6 giong nhau thi sai khdc khong co y nghia thong ké (p>0,05).

Téng bach chu: Tuong ty, mat do téng bach cau
& cic nghiém thic c6 bd sung chitosan dao dong
trong khoang 316,2 —373,8 x10° tb/mm? va ting cao
hon so vé6i nghiém thic déi chung (306,2 x103
tb/mm?), tuy nhién su khac biét nay khong co y
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nghia thong ké sau 2 tuan bo sung chitosan (p>0,05)
(Bang 1). Sau 4 tun, mét do tong bach ciu cua ca
dugc bd sung chitosan tang cao c6 ¥ nghia thong ké
s0 v6i ca dbi chimg. Dic biét, ca duoc bd sung 1 g
chitosan c6 tong bach cdu cao nhat (373,8 x103
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tb/mm?) va khac biét c6 y nghia so véi cac nghiém
thirc con lai (p<0,05). Ngoai ra, téng bach cAu clua
c4 dugc bo sung chitosan trong 4 tuan cao hon so
v6i ca bd sung 2 tuan, tuy nhién sy khac biét khong
¢6 ¥ nghia thong ké (p>0,05).

Chi tiéu huyét hoc 1a mot céng cu quan trong
trong viéc danh gia tinh trang sinh 1y va stic khde
clia dong vat bao gdm ca. Thong thuong, cac té bao
mau duoc kiém tra nham phan anh nhitng dnh huong
cua cac chit kich thich mién dich 1én hé mién dich
ca (Maita et al., 2007). Nghién ctru cia El-Naby et
al. (2019) ciing di chi rd, tong bach cau cta ca dugc
bd sung chitosan dang nano ciing ting cao hon so
v6i ca ddi chung, tuy nhién chi c6 nghiém thirc bd
sung 5 g/kg cho két qua ting cao nhit va c6 y nghia
thong ké so v6i cac nghiém thirc con lai. Nghién ctru
bd sung 1% chitin va chitosan vao thirc an & ci4 mi
cho thdy tong bach cau ciia nhém ca duoc bd sung
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chitin va chitosan ting cao hon ca & nhém ddi
chimg tir tudn thir 1 sau khi dwoc bd sung va tiép tuc
tang cao & tudn thir 2, tha 3 (Harikrishnan et al.,
2012a, b).

Bach ciu don nhin: Sau 2 tuin bd sung
chitosan, mét do cac loai té bao bach cau don nhan
(BCPN) ciia ¢4 & cac nghiém thirc bd sung chitosan
ting cao hon nghiém thic ddi ching (14,3-18,8
X10° tb/mm?), trong d6 nghiém thirc bo sung 1%
chitosan c6 mat dd bach cAu don nhan cao nhAt (18,8
x10° th/mm?), tuy nhién su khac biét nay khong co
¥ nghia thong ké so véi nghiém thirc dbi chimg (13,7
x10? tb/mm?) (p>0,05) (Hinh 1). Twong tu & tudn 4,
céc nghiém thirc duoc bd sung chitosan 6 mat do té
bao don nhén cao hon ¢ nghiém thirc di chimg. Pic
biét, mat d6 bach cdu don nhan cua nghiém thirc bod
sung 1% cao hon c6 ¥ nghia thong ké so véi cac
nghiém thuc khac (p<0,05).

a O2tudn %4 tuin

B

B a

NT1 (B.chimg) NT2 (1g/kg) NT3 (5g/kg) NT4 (10g/kg)

Nong dé chitosan bd sung vao thirc dn (g/kg thirc in)

Hinh 1: Mat d9 bach ciu don nhén ciia c4 tra sau khi bo sung chitosan

Cdc gid tri cing mang mau tir (A, B) hay (a, b) giéng nhau thé hién su khac biét khong c6 y nghia thong ké (p>0,05).

Bach céu trung tinh: Sau khi bo sung chitosan,
mét do bach ciu trung tinh cua céa dugc bd sung déu
tang cao hon ca & nghiém thirc dbi chimg trong ca
hai 1an thu mau (Hinh 2). O 1dn thu mau tht 2 (4
tudn), sy gia tang bach cau trung tinh cua ca & cac
nghiém thirc bd sung chitosan c6 ¥ nghia thdng ké
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so v6i nghiém thirc ddi chimg (p<0,05). Riéng
nghiém thirc bd sung 1 g/kg chitosan, c6 mat do
bach cau trung tinh cao nhét (263,3 x10° tb/mm?),
khac biét théng ké so vdi cac nghiém thirc con lai
(p<0,05).
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Bach cau trung tinh

NT1 (B.chimg) NT2 (1g/kg)
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B4 tuin
B

NT3 (5g/kg)

NT4 (10g/kg)

Nong dé chitosan bd sung vao thic fin (g/kg thirc in)

Hinh 2: Mat d bach ciu trung tinh cia ca tra sau khi bd sung chitosan

Cdc gid tri ciing mang méu tie (A, B) hay (a, b) giéng nhau thé hién sw khdc biét khéng c6 y nghia théng ké (p>0,05).

Té bao lympho: Mat do té bao lympho & cac
nghiém thirc c6 bd sung chitosan déu cao hon so véi
nghiém thtrc d6i ching trong ca 2 1an thu mu, tuy
nhién su khéac biét nay khong c6 y nghia thong ké
(p>0,05) (Bang 2). Bén canh do, mat d¢ lympho &
lan thu mau 2 déu tang cao hon so v&i lan thu mau
1 & tat ca cac nghiém thirc.

Tiéu cau: Tuong tu, mat d té bao tiéu cé}l dao
dong tir 13,4-22,8 x103 tb/mm? (Bang 2), cu thé NT2

(22,8 x10° tb/mm?), NT3 (22,7 x10° tb/mm?®) va
NT4 (16,9 x10° tb/mm?) déu cao hon NTI1 (dbi
chimg) (13,4 x10° tb/mm?), tuy nhién chi c6 nghiém
thire NT2 va NT3 la khéac biét ¢ y nghia thong ké
vai d01 chimg. Sau 4 tuan bd sung chitosan, mat do
tiéu cau giam nhiéu so v&i lan thu mau déu tién, chi
¢6 nghiém thirc NT2 (1 g/kg thirc dn) c6 mat do tiéu
cau cao hon ¢ ¥ nghia thong ké so v&i nghiém thirc
dbi chimg (p<0,05).

Bang 2: Mt dd bach ciu lympho, tiéu ciu ciia ca tra sau khi bd sung chitosan

o . Lympho (x10° tb/mm?) Tiéu cau (x10° tb/mm?)
Nghi¢m Thire 2 tuin 4 tuan 2 tuin 4 tuan
NT 1 (ddi chimng) 80,3 + 5,4 94,3 +27.4 13,4 +3,278 3,27 + 0,588
NT 2 (1 g/kg) 87,5 +3,7 109,5 + 15,1 22,8 + 4,07 4,98 + 0,954b
NT 3 (5 g/kg) 82,5+5,7 108,2 + 15,7 22,7 + 6,094 3,22 + 0,968
NT 4 (10 g/kg) 80,7 + 7.1 973+7,1 16,9 + 0,648 3,25 + 0,988

Gid tri thé hién ld sé trung binh +do léch chudn. Céc $6 lidu cing ndam trén mot cot (4, B, C, D) va mgt hang (a, b, c, d)
trong cung mot chi tiéu co chir so giong nhau thi sai khdc khong co y nghia thong ké (p>0,05).

Bach cau tham gia vao qua trinh dap tmg mién
dich cta vét chii chdng lai cac tac nhan gay hai. Tuy
nhién, tiy vao tirng loai bach cAu ma dam nhiém cac
chirc nang khéc nhau (Chinabut et al., 1991). Két
qué thi nghiém nay ciing phii hgp véi mot s6 nghién
ctru vé chitosan trudc day. Nghién ciru cia Mari et
al. (2014) b sung ham lugng 1% chitosan vao thirc
an ¢ troi (Cirrhinus mrigala) trong 4 tuan. Két qua
cho thiy céc chi tiéu huyét hoc bao gdm bach cau,
té bao lympho, bach cau trung tinh va hoat tinh
lysozyme trong huyét thanh déu ting dang ké so voi
nghiém thtrc d6i chung tir tudn 1 — 4. Tuy nhién, hé
s0 huyét sic tb (hemoglobin) va té bao tiéu cau bat
dau ting dang ké 6 tudn 2 va 4. Ranjan ef al. (2014)
d3 nghién ciru bd sung chitosan véi cac ham luong
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0, 5, 10, 20 g/kg thirc dn ca chdm trong 60 ngay. Két
qua ciing cho thdy cac chi tiéu huyét hoc & cac
nghiém thirc dwoc bd sung chitosan ting dang ké va
khac biét co ¥ nghia thong ké v6i nghiém thire ddi
chung (p<0,05). Mot nghién ctru khac bd sung 2%
chitin va chitosan vao khau phan an c4 m, thu mau
& tuan 1, 2, 4 va 3 ngay sau khi cam nhidm véi
Vibrio alginolyticus. Két qua cho thiy, & cac nghiém
thirc c6 bo sung chitin va chitosan c6 s6 lugng cac
té bao bach ciu tang 1én dang ké so v6i nghiém thirc
ddi chirng. Té bao lympho, bach cAu don nhan, bach
cdu trung tinh ting 1én dang ké & cac nghiém thirc
¢6 bd sung chitosan so véi cac nghiém thirc con lai
(Harikrishnan et al., 2012a). Tuong tu, Harikrishnan
et al. (2012b) tiép tuc bd sung 1% chitosan vao ché
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d6 dn ca ma dé phong bénh ky sinh trung. Két qua
cho théy mat do héng cAu, bach ciu trung tinh, bach
cau don nhéan va té bao lympho & cc nghiém thirc
bd sung chitosan ting 1én dang ké so voi nghiém
thirc dbi chimg.

3.2 Két qua hoat tinh lysozyme va b thé

Sau 2 tuan bo sung chitosan, hoat tinh lysozyme
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trong huyét thanh cé cé su bién dong chénh 1éch dao
dong tr 70 - 95 pg/mL, tuy nhién su khac biét khong
¢6 ¥ nghia thong ké (p>0,05) gitra cac NT c6 bod
sung chitosan véi NT d6i chimg. Sau 4 tuan cho in,
hoat tinh lysozyme trong huyét thanh cta ca & cac
nghiém thirc duoc bd sung chitosan déu ting cao
hon so v6i lan thu mau dot 1. Tuy nhién, NT2 ¢
hoat tinh lysozyme cao nhat va khac biét c6 ¥ nghia
thdng ké vai cac NT con lai (p<0,05).

02 tudn B4 tudn

B

e

NT3 (5g/kg) NT4 (10g/kg)

Nong dé chitosan bd sung vao thirc in (g/kg thirc in)

Hinh 3: Hoat tinh lysozyme trung binh ciia cdc nghiém thirc sau khi cho in 2 tuén va 4 tuin (ug/mL)

Cdc gid tri cing mang méu tir (A, B) hay (a, b) giong nhau thé hién sw khdc biét khéng c6 y nghia thong ké (p>0,05).

Hoat tinh lysozyme trong huyét thanh la mot
trong cac chi ti€u quan trong trong viéc danh gia dap
trng mién dich khong dic hiéu ciia dong vat. Két qua
thi nghiém nay cho thay hoat tinh lysozyme ctia c4
dugc bo sung chitosan tang 1én, hoan toan phu hop
véi cac nghién cuu trude day. Harikrishnan et al.
(2012a) di bd sung 2% chitin va chitosan vao khau
phan in ca ma trong 4 tuan. Két qua cho thdy hoat
tinh lysozyme trong huyét thanh cua ca dwgc bd
sung 2% chitin va chitosan ting cao hon dang ké so
v6i ca ddi chimg. Mot thi nghiém khac da bd sung
B-1,3 glucan, chitosan va raffinose vao khau phan n
c4 chép Koi (Cyprinus carp) trong 8 tuan. Thu mau
& ngay thir 7, 14, 21 va 56 dé danh gia dap ing mién
dich. Két qua cho thay p-1,3 glucan kich thich gia
tang hoat tinh lysozyme, hoat tinh NBT, kha nang
chéng oxy héa thong qua chi tiéu superoxide
dismutase ctia cid ¢ cac nghiém thic bd sung
chitosan va raffinose va dugc duy tri cho dén ngay
thir 56 (Lin ef al., 2011). Gopalakannan et al. (2006)
khi nghién ctru b6 sung chitosan vao thirc n cho ca
chép trong thoi gian 90 ngdy cho thdy hoat tinh
lysozyme ting c6 ¥ nghia thong ké so vai ddi chimg
& mirc p<0,001. Ngoai ra, Shibata (1997) cho biét
chitosan va chitin thuong dugc st dung nhu mot
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chit kich thich mién dich trén gia suc, gia cam. Thi
nghiém trén chudt cho thy chitosan, chitin lam gia
ting cac chi tiéu mién dich thé dich nhu bach cau,
lysozyme, hoat tinh dai thuc bao, dong thoi biéu
hién mot sé cytokine lién quan dén dép tmg mién
dich nhu cac IL-12, yéu t6 hoai tir khdi u (TNF o)
va IL8, lam gia ting san xuét yéu t6 INF vy cia cac
té bao tiéu diét ty nhién NK (natural killer).

3.2.1 Kha nang khéng vi khudn E. ictaluri ciia
chitosan

Sau 14 ngay theo doi thi nghiém cam nhiém véi
vi khuén E. ictaluri, két qua cho thay c4 sau khi cam
nhiém c6 déu hiéu boi 16 do, kém an, khéng phan
g v6i tiéng dong va mot sé vay ca c6 ddu hiéu tua
rach, xuét huyét. Khi giai phau bén trong ndi quan
thuong c6 dich trong xoang byng va c6 mui hoi; gan
than va ty tang xuét hién nhiéu dém tring nho li ti
(Hinh 4). D4u hiéu bénh 1y cia ca tra sau khi cam
nhidm v&i E. ictaluri cho thay hoan toan gidng nhu
mé ta dau hiéu bénh gan than mu trén ca tra cia
bang Thuy Mai Thy (2010).

Trong 2 ngay dau sau khi tiém vi khuan gay cam
nhiém, c4 ¢ tat ca cac nghiém thirc déu binh thuong,
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dén ngay thir 3 nghiém thirc khong bd sung chitosan
bat dau co ¢4 chét. Ca ¢ cac nghiém thirc co b sung
chitosan bt diu chét vao ngay thtr 4 sau khi cam
nhiém, cac c4 con lai & cac nghiém thirc c6 déu hiéu
boi 16 do va boi tap trung & cac noi suc khi. Sau 14
ngay thi nghiém, ty 1& chét cia c4 & nghiém thirc
khong bd sung chitosan co ty 1¢ chét cao nhét, dat
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60%; nghiém thirc NT2 (1 g/kg thirc dn) c6 ty 18 chét
thép nhat 1a 43,3%. Trong khi d6, nghi¢m thirc NT3
va NT4 c6 ty 1¢ chét 1an luot 1a 56,6% va 53%.
Nghiém thirc d6i chimg am (NTDPC) tiém nuéc
mubi sinh 1y, ca hoat dong binh thuong va khong
chét.

Hinh 4: Ca tra thi nghiém cam nhiém vi khuén E. ictaluri (mii tén: xuit huyét vay va dém tring li ti
trén gan, than)
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Hinh 5: Biéu dd ty 1& chét tich liiy ciia ¢4 tra ¢ cac nghiém thirc bd sung chitosan khi cam nhiém véi E.
ictaluri sau 14 ngay

Trong nghién ciru nay, ty 1¢ chét ciia c4 sau cam
nhim v&i vi khuén E. ictaluri giy bénh gan than mu
thap nhit & nghiém thirc NT2. Biéu nay hoan toan
phu hop vai cac két qua kiém tra huyét hoc va hoat
tinh lysozyme cua ca tra thi nghiém. Ca dugc bd
sung chitosan co dap Gmg mién dich tot nhét ¢
nghiém thire NT2 (1 g/kg thic 4n) thé hién qua viée
kich thich san sinh téng bach ciu, bach cAu don
nhén, bach cau trung tinh, tiéu cdu va hoat tinh
lysozyme. Tuong tu, Mari et al. (2014) thi nghi¢m
bd sung 1% chitosan vao thirc an ca trdi (Cirrhinus
mrigala), sau d6 cam nhiém ca thi nghiém véi
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Aphanomyces invadans. Két qua cho thiy cac chi
tiéu huyet hoc, hoat tinh thyc bao, hoat tinh lysozym
va bd thé déu tang cao ¢ cac nghiém thirc bd sung
chitosan. Ty 1& chét ctia ¢4 ¢ nghiém thirc c6 bd sung
1% chitosan 1a 10% thap hon so véi nghiém thirc d6i
chimg (25%). Thi nghiém bd sung chitosan véi cac
ham luong 0, 5, 10, 20 g/kg thitc an ca ch€m va gay
cam nhiém véi Vibrio anguillarum. Két qua ciing
ghi nhan nghiém thtrc bd sung 10 g chitosan/kg thirc
an c6 ti 16 chét thap nhét 1a 25% (Ranjan et al.,
2014). Nghién ciru cua Lin et al. (2012) da két hop
chitosan véi Bacillus coagulans tron vao thirc an ca
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chép Koi (Cyprinus carpio Koi) va cho ca an trong
8 tudn, sau d6 cam nhiém ca thi nghiém véi vi khuin
Aeromonas veronii. Két qua cho thdy nghiém thic
két hop bd sung chitosan va B. coagulans thé hién
kha ning dé khang véi vi khuan 4. veronii & mirc
cao, c¢6 y nghia thong ké so v6i cac nghiém thirc bd
sung chitosan va B. coagulans don va kha nang dé
khang thap nhét 1a nhom ddi chimg. Mot s6 nghién
ctru cua Harikrishnan et al. (2012a) va Lin et al.

500 bp =
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(2012) Qéu cho thy ca duoc b6~sung chitosan thi c6
ty 1& chét thap hon khi cam nhiem voi tac nhan gy
bénh so vai nghiém thirc doi ching.

Két qua tai dinh danh vi khun bang phwong
phap PCR trén mau than cia cé tra ¢6 biéu hién bénh
cho thay cac miu déu thé hién vach dic hiéu cua E.
ictaluri & 407 bp.

407 bp

Hinh 6: Két qua dién di san pham PCR tai dinh danh vi khuan E. ictaluri
Giéng 1: thang do DNA; Giéng 2: doi chimg ém; Giéng 3: doi chimg dirong; Giéng 4: NT1; Giéng 5: NT2; Giéng 6:

NT3; Giéng 7: NT4.
4 KET LUAN

Cé tra dugc an thic 4n c6 bd sung chitosan trong
4 tuan cho thay c6 su kich thich dap tmg mién dich
thong qua viéc gia ting mot s6 chi tiéu t& bao huyét
hoc nhu méat do téng bach cdu, bach ciu don nhén,
bach cau trung tinh, ... va hoat tinh lysozyme trong
huyét thanh cua c4. Sau cam nhiém véi vi khuén E.
ictaluri, ti 18 chét ciia c4 duge b sung chitosan giam
dang ké. Nhu vay, tir két qua thi nghiém cho phép
két luan b sung chitosan vao thirc an s& kich thich
dap tmg mién dich cta ca, dong thoi ¢ thé phong
vé cho cé tra chong lai tic nhan gy bénh gan than
mi. Nén bo sung chitosan vao thirc an ca ¢ lidu 1%
s& mang lai hiéu qua kich thich mién dich va phong
bénh gan thdn mu cao nhét.
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